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psychological functioning and well/ill-being. In cross-sectional Studies 1 and 2, structural equation 4 modeling analyses supported latent factor models in which need satisfaction was predicted by athletes' 5 perceptions of autonomy support and need thwarting was better predicted by perceived coach control. 6 Athletes' perceptions of need satisfaction predicted positive outcomes associated with sport participation 7 (vitality and positive affect) whereas perceptions of need thwarting more consistently predicted 8 maladaptive outcomes (disordered eating, burnout, depression, negative affect, and physical symptoms). 9 In addition, athletes' perceptions of psychological need thwarting were significantly associated with 10 perturbed physiological arousal (elevated levels of secretory immunoglobulin A) prior to training. The 11 final study involved the completion of a diary and supported the relations observed in the cross-sectional 12 studies at a daily level. These findings have important implications for the operationalization and 13 measurement of interpersonal styles and psychological needs.
Interpersonal Control and Need Thwarting 2 Self-Determination Theory and Diminished Functioning: 1 The Role of Interpersonal Control and Psychological Need Thwarting 2 Self-determination theory (SDT; Deci & Ryan, 1985; Ryan & Deci, 2002 ) is a perspective on human 3 motivation and personality that focuses on the social-environmental conditions that enhance versus 4 diminish self-motivation and healthy psychological adjustment. Specifically, social environments can 5 either facilitate the growth and integration propensities with which the human psyche is endowed, or can 6 thwart these processes resulting in behaviors and inner experiences that represent the darker sides of 7 human existence . Substantial research guided by SDT has explored the conditions 8 and processes that foster healthy development and effective functioning in humans. Comparatively less 9 research has considered the development and amelioration of ill-being and psychopathology 10 (Pyszczynski, Greenberg, & Solomon, 2000; . Based upon recent conceptual and 11 measurement advances in the SDT literature, the primary aim of the present research was to examine the 12 impact of controlling and autonomy-supportive contextual factors on both experiences of need 13 satisfaction and need thwarting and explore the differential effect of the latter variables on well/ill-being 14 outcomes. This endeavor should provide unique empirical evidence to test the propositions of SDT in 15 relation to both the brighter and darker sides of human functioning. 16 
Basic Psychological Needs and Well/ill-Being

17
Basic psychological needs theory (BPNT; , a sub-theory within SDT, proposes that 18 people function and develop most effectively as a consequence of social-environmental supports for their 19 autonomy, competence, and relatedness needs. The need for autonomy refers to the degree to which 20 individuals feel volitional and responsible for their own behavior. The need for competence concerns the 21 degree to which individuals feel effective in their ongoing interactions with the social environment and 22 experience opportunities in which to express their capabilities. Finally, the need for relatedness is defined 23 Interpersonal Control and Need Thwarting 3 as the extent to which individuals feel a secure sense of belongingness and connectedness to others in 1 their social environment (Ryan & Deci, 2002) . 2 Previous research (conducted in domains as diverse as sport, education, work, parenting, 3 healthcare, and psychotherapy) has established a clear empirical link between psychological need 4 satisfaction (or lack thereof) and well-being, both at a general and daily level ( . However, SDT recognizes that beyond psychological growth and well-being, people can 7 display cognitive, affective, and behavioral patterns that represent the non-optimal or darker sides of 8 human existence . To explain the causes of such diminished functioning, Deci and 9 Ryan proposed that the thwarting of basic psychological needs can lead to defensive or self-protective 10 accommodations (e.g., the development of controlling regulatory styles, compensatory motives or need 11 substitutes, and rigid behavior patterns) which have significant negative consequences for health and 13 psychological need thwarting therefore, is the mechanism that links negative dimensions of the social 14 environment to indices of compromised functioning and ill-being. However, current research has yet to 15 simultaneously and explicitly explore experiences of both psychological need satisfaction and need 16 thwarting within a given context, while also assessing their differential outcomes. 17 
The Conceptualization of Psychological Need Thwarting
18
Previous SDT-based research has investigated negative relations between need satisfaction and various 19 maladaptive outcomes and has thus provided indirect evidence to support the hypothesized detrimental 20 effects of need thwarting on health and well-being (e.g., Hodge Ntoumanis, Ryan, and Thøgersen-Ntoumani (2011) suggested that this may be due to the fact that 1 previous research has not explicitly assessed need thwarting in relation to negative outcomes. attempts do not explicitly distinguish between need dissatisfaction and need thwarting. 8 Compared to feelings of dissatisfaction, therefore, the negative experiential state of need thwarting 9 (i.e., the feelings which arise when individuals perceive their psychological needs to be actively 10 undermined by others) is far more likely to lead to negative outcomes and ill-being, as has been discussed stronger predictor of vitality. These findings provided preliminary support for the utility of measuring 16 need thwarting alongside need satisfaction and indicated that need thwarting may be a better predictor of 17 diminished functioning and ill-being. The current research aims to further explore this important 18 theoretical distinction and expand on the initial work of Bartholomew et al. by examining the effects of 19 psychological need thwarting (independently of need satisfaction) on a number of maladaptive affective, 20 behavioral, and physiological outcomes. Examining whether need thwarting has meaningful and 21 independent empirical consequences beyond more traditional measures of need satisfaction can provide 22 new and stronger testing for SDT's account of the darker sides of human existence. 23 Beyond examining merely support or its absence, however, it is important to acknowledge that 7 individuals in a position of authority can also behave in a coercive, pressuring, and authoritarian way to 8 impose a specific and preconceived way of thinking, feeling, and behaving upon others (Bartholomew, ). However, when examined in relation to need related outcomes, typically measures of satisfaction 16 rather than thwarting have been used. Utilizing an approach which includes assessments of both 17 autonomy support and control as well as need satisfaction and need thwarting reflects a more 18 comprehensive examination of the psychological experiences of individuals in different social 19 environments and can potentially provide a better understanding of the motivational factors that result in 20 variability in health-related outcomes. 21 The Current Research 22 The primary goal of this research was to test a model in which perceived controlling behaviors were 23 hypothesized to predict feelings of psychological need thwarting which, in turn, were expected to lead to 24 Interpersonal Control and Need Thwarting 6 patterns of behavior and affect associated with diminished functioning and ill-being. Contrastingly, in the 1 same model, perceptions of autonomy support were hypothesized to predict need satisfaction which, in 2 line with previous research, was expected to facilitate optimal psychological well-being. Three studies 3 were carried out in the sport context in order to test the hypothesized model using a multi-method 4 approach. Sport offers an important application of the constructs outlined in the introduction because it is 5 an environment where both need supports and need thwarts could be salient. Whilst many coach 6 behaviors can have a positive influence on athletes' psychological needs and well-being, maladaptive In line with SDT, we hypothesized that perceptions of autonomy-supportive behaviors would 18 primarily predict need satisfaction (Hypothesis 1) and perceptions of controlling coach behaviors would 19 primarily predict need thwarting (H2). Subsequently, optimal outcomes and well-being were expected to 20 be more strongly predicted by need satisfaction (H3) whereas diminished functioning and ill-being were 21 expected to be more strongly predicted by need thwarting (H4). 22 Study 1 23 Interpersonal Control and Need Thwarting 7 Study 1 focused primarily on the prediction of abnormal and harmful eating behaviors which are often 1 used in a misguided attempt to lose weight (Hausenblas & Carron, 1999) . The sport context is an apt 2 place to explore these issues as sport participation has been associated with an increased incidence of 3 eating disorders and/or subclinical eating problems (Sundgot-Borgen, 1993). For example, athletes 4 involved in sports that focus on aesthetics, emphasize leanness, and/or have weight requirements, have 5 been identified as being particularly at risk (Petrie & Greenleaf, 2007) . 6 From an SDT perspective, eating disorders and the struggle for body control represent rigid or (n = 91). These athletes competed at club (n = 51), county (n = 88) regional (n = 57), national (n = 82), or 3 international (n = 19) level; 6 athletes did not report their competition level. On average, athletes had 4.14 4 years experience with their current coach (SD = 4.18). 5 Procedure. All three studies reported in this paper were conducted following institutional ethical approval 6 and in accordance with APA guidelines. Athletes were recruited via club coaches and sports events of the primary researcher. All coaches were asked to leave the immediate area. 10 
Basic Psychological Needs and Social Environments
Measures
11
Autonomy-supportive behaviors. Athletes' perceptions of their coach's autonomy-supportive behaviors 12 were assessed using six items taken from the Health-Care Climate Questionnaire (HCCQ; Williams, 13 Grow, Freeman, Ryan, & Deci, 1996) and modified for their use in sport (e.g., "I feel that my coach 14 provides me with choices and options"). 15 Controlling behaviors. Athletes' perceptions of their coach's controlling behaviors were assessed using rewards (e.g., "My coach only uses rewards/praise so that I complete all the tasks he/she sets during 19 training"), negative conditional regard (e.g., "My coach is less friendly with me if I don't make the effort 20 to see things his/her way"), intimidation (e.g., "My coach intimidates me into doing the things that he/she 21 wants me to do"), and excessive personal control (e.g., "My coach tries to interfere in aspects of my life 22 outside of my sport"). 23 Interpersonal Control and Need Thwarting 9
Need satisfaction. To assess satisfaction of the need for autonomy, five items collated by Standage, Duda, 1 and Ntoumanis (2003) were used (e.g., "I have some choice in what I want to do in my sport"). 2 Satisfaction of the need for competence was assessed using five items (e.g., "I think I am pretty good at non-eating-disordered category comprises two subcategories: symptomatic (some eating disorder 17 symptoms but no DSM-IV diagnosis) and asymptomatic (no eating disorder symptoms). Mintz et al. 18 (1997) reported test-retest reliability kappa values ranging from .64 to .94, and an accuracy rate of 98% 19 between the Q-EDD and clinician diagnosis of eating disorder categories. 20 Vitality. A five-item version of the Subjective Vitality Scale (SVS; Ryan & Frederick, 1997) was 21 employed to measure athletes' feelings of positive energy (e.g., "I feel alive and full of vitality"). 22 Depression. Depression was measured using the 7-item depression subscale of the Depression Anxiety 23 Stress Scale (DASS; Lovibond & Lovibond, 1995) . A sample item is "I can't seem to experience any 24 Interpersonal Control and Need Thwarting 10 positive feeling at all". Table 1 presents the response scale and internal reliability estimate for each of the 1 measures utilized in the current study. 2 
Data Analysis
3
Data were analyzed via structural equation modeling using EQS 6.1 (Bentler & Wu, 2002 ). For models 4 containing categorical variables (such as the disordered eating variable in the current study), the least 5 squares estimation method is recommended (Lei, 2009 ). For such models, EQS uses an analytical 6 approach developed by Lee, Poon, and Bentler (1995) . A robust χ² statistic (S-Bχ²; Satorra & Bentler, 7 1994 ) and robust parameter standard errors (Bentler & Dijkstra, 1985) were produced to correct for non- The degree of model fit was evaluated using multiple fit indices, such as the robust chi-square 10 statistic, the robust comparative fit index (CFI), the standardized root mean residual (SRMR), and the Table 1 presents descriptive statistics and intercorrelations among all of the measures used in the study. 17 Raykov's composite reliability coefficient (RHO; Raykov, 1997) was employed to assess the internal 18 reliability of each scale. Based on their Q-EDD scores, athletes were placed into one of three diagnostic 19 categories: eating disordered (n = 31), symptomatic (n = 47), and asymptomatic (n = 225). The eating 20 disordered and symptomatic groups were then collapsed and a binary categorical variable was used (i.e., 21 eating disordered/symptomatic [n = 78]; asymptomatic [n = 225]). 22 Aside from disordered eating, all constructs were tested as latent variables. To increase the 23 stability of the parameter estimates and improve the ratio of sample size to estimated parameters (Bagozzi 24 Interpersonal Control and Need Thwarting 11 & Edwards, 1998), construct specific parcels were created for the autonomy support, vitality, and and need satisfaction, need satisfaction and disordered eating, need satisfaction and depression, and need 15 thwarting and vitality were not significant. 16 In summary, the current findings supported an extended SDT-based model of optimal and 17 diminished human functioning in the sport domain. Specifically, autonomy supportive coach behaviors 18 primarily predicted athletes' feelings of need satisfaction which, in turn, predicted well-being (i.e., 19 vitality). In contrast coach control was related to perceptions of need thwarting which were subsequently 20 associated with behaviors (i.e., disordered eating) and affect (i.e., depression) which are assumed to 21 represent the darker sides of human existence . The results thus highlight the 22 importance of measuring athletes' perceptions of interpersonal control and feelings of need thwarting 23 directly when investigating psychological ill-being. However, to strengthen our arguments we carried out 24 Interpersonal Control and Need Thwarting 12 a second study to examine whether these findings could be replicated with an independent sample 1 (broadened to include both male and female athletes and a diverse range of sports) and different forms of 2 psychological well/ill-being. burnout may be more prevalent among athletes who not only experience low levels of need satisfaction, 11 but also perceive their basic needs to be chronically frustrated by controlling sport environments. 12 Therefore, the exploration of interpersonal control and psychological need thwarting within the context of 13 athlete burnout should also prove profitable. In addition, positive and negative affect were measured in 14 this study as indicators of psychological well/ill-being. 15 The current study also aimed to further prior research by including a marker of psychobiolological 16 functioning. S-IgA is an immunological protein that is secreted at the mucosa; the soft tissues that line the 17 respiratory and gastro-intestinal tracts. Its main purpose is to protect against the invasion of infectious 18 agents (e.g., viruses, bacteria). The levels of this protein are responsive to stress and can be measured in 19 saliva, which conveniently provides psychologists and psychophysiologists with an accessible, non- 20 invasive marker of immune function. Stressors have a well-known bi-directional effect on immune 21 parameters, whereby protracted stressors suppress immune functions and acute stressors enhance immune 22 system activity (Segerstrom & Miller, 2004) . S-IgA is a typical example, chronic stress has been shown 23 to have a modest lowering effect on this immunological marker whereas acute stressors, with the Procedure. The self-report data were collected following the procedure outlined in Study 1. Saliva 9 samples were collected in the sport environment immediately prior to a standard training session, using 10 the spitting method as described by Navazesh (1993) . Athletes were asked to void their mouth by 11 swallowing and then allow saliva to accumulate in the floor of their mouth without stimulation of saliva 12 secretion by means of facial movements. The athletes were then asked to spit out into a pre-weighted, ice- accomplishment (e.g., "I am not achieving much in my sport"), and sport devaluation (e.g., "I have 2 negative feelings toward my sport"). Athletes were asked to rate the extent to which they had experienced 3 each thought/feeling over the past month. 4 Positive and negative affect. Positive (e.g., "happy") and negative affect (e.g., "frustrated") were Table 2 . and need satisfaction and need thwarting and positive affect were not significant. 21 Model comparisons reinforced the assertion that need thwarting is a better predictor of negative 22 outcomes compared to need satisfaction. In the first model, the pathway between need satisfaction and 23 burnout symptoms and the pathway between need thwarting and burnout symptoms were constrained to 24 Interpersonal Control and Need Thwarting 15 be equal. In the second model, the pathways from need satisfaction and need thwarting to negative affect 1 were constrained to be equal. The fit of the original model to the data was significantly better than the fit 2 of the two additional models (burnout: Δχ² (1) = 166.40, p < .001; negative affect: Δχ² (1) = 113.91, p < 3 .001), indicating that the equality constraints were not plausible. 4 The decision was made to collect samples from athletes competing at regional levels and above as 5 these athletes are likely to train more frequently and may, therefore, be at increased risk of repeated 6 biological deregulations and associated health problems. In addition, given their investment, they may 7 also be more willing to endure social environments that result in feelings of need thwarting. 8 The S-IgA data were log 10 -transformed to restore normality. Correlation analysis revealed that S-
9
IgA showed a significant positive correlation with need thwarting (see Table 2 ). This finding is indicative between need satisfaction and S-IgA was not significant. These findings suggest that athletes who 19 generally perceived their needs to be actively thwarted in their sport environment experienced elevated 20 levels of physiological arousal before training. In contrast, athletes who generally experienced high levels 21 of need satisfaction during training did not show evidence of physiological arousal before their session. 22 Taken in concert, the findings from the current study suggest that need thwarting not only predicts self- and need thwarting in the prediction of ill-being was sought in Study 3 via the use of a diary study 9 approach which allowed us to explore whether the social-psychological processes outlined in the 10 hypothesized model can also be observed at the within-person level. Psychological needs. The stem used in the questionnaire was "During training today" and athletes 8 responded to three need satisfaction items ("I could decide what activities I wanted to practice", "I felt 9 that I was pretty good at my sport", and "I felt listened to") and three need thwarting items ("I felt forced 10 to follow training decisions made for me", "I was told things that made me feel incompetent", "I felt that 11 other people were dismissive of me") taken from the scales used in Studies 1 and 2. The reliability for 12 each measure averaged across the eight days was as follows: need satisfaction Rho = .68; need thwarting 13 Rho = .71.
14 Psychological well-being/ill-being. Five adjectives selected by Diener and Emmons (1984) and 15 commonly used in diary studies were employed to represent positive affect ("Happy" and "Joyful") and 16 negative affect ("Frustrated", "Angry/Hostile" and "Worried/Anxious"). The adjective "energized", taken 17 from the Psychological Vitality Scale (Ryan & Frederick, 1997) , was also used alongside the other 18 positive affect items in order to tap subjective vitality, a primary component of psychological well-being. 19 To measure physical symptoms, two items ("Headache" and "Stomach-ache/pain") from the Physical 20 Symptom Checklist (Emmons, 1991) were utilized. The stem used for all well/ill-being measures was age were controlled for in each model. The results of these analyses are reported in Table 3 . 16 As hypothesized, daily autonomy support was the stronger predictor of daily need satisfaction 17 (supporting H1). Thus, athletes who experienced their coach as more autonomy-supportive during 18 training experienced higher levels of need satisfaction on that day. Athletes' daily perception of their 19 sport coaches' controlling behaviors was also a significant negative predictor of need satisfaction, but to a Pre-training levels of each well/ill-being outcome were entered into each equation to control for initial 13 levels when predicting post-training well/ill-being. Negative affect (Model 4) and physical symptoms 14 (Model 5) were modeled in exactly the same way. Gender and age were also controlled for in each model. 15 The results of these analyses are reported in Table 4 . 16 Need satisfaction during training (but not need thwarting) was significantly associated with daily 17 changes in positive affect from before to after training (supporting H3). Thus, higher levels of need 18 satisfaction during training predicted increased levels of positive affect post-training (whilst controlling 19 for positive affect before training). In contrast, changes in negative affect and physical symptoms were 20 not predicted by daily (or mean) need satisfaction. Perceptions of psychological need thwarting did, 21 however, predict changes in negative affect and physical symptoms from before to after training 22 (supporting H4). Specifically, after controlling for initial levels, athletes experienced more post-training 23 negative affect and physical symptoms on the days in which they reported higher levels of perceived need 24 Interpersonal Control and Need Thwarting 21 thwarting during training. In addition, athletes who generally experienced higher levels of need thwarting 1 in the sport environment also experienced higher average levels of negative affect and physical 2 symptoms. Gender and age differences were not significant in any of the well/ill-being models. 3 The current findings indicate that the processes operating at the daily level are the same as those 4 evidenced at the general level of analysis in Studies 1 and 2, providing further support for the 5 hypothesized model and allowing strong inferences to be made regarding the utility of assessing 6 interpersonal control and need thwarting in the prediction of diminished functioning and ill-being. autonomy-supportive and controlling behaviors independently. 15 The current research is also one of the first to empirically distinguish between low levels of need 16 satisfaction and need thwarting and thus directly assess the impact of need thwarting on diminished 17 functioning and ill-being. In line with the propositions made by Bartholomew et al. (2011) , our findings 18 support the notion that psychological need thwarting is not equivocal to low levels of need satisfaction. 19 Thus, we would suggest that need satisfaction and need thwarting are best viewed as independent 20 constructs which not only have separate antecedents, but also predict different outcomes. As 21 hypothesized, cross-sectional and diary evidence from three independent samples suggested that the 22 manifestation of ill-being in sport (i.e., disordered eating, burnout, depression, negative affect, 23 symptomatology, and perturbed physiological functioning) is more related to the presence of need To the best of our knowledge, the current paper is the first to explore disordered eating in competitive 6 sport from a SDT perspective. Disordered eating was predicted by athletes' perceptions of psychological 7 need thwarting in Study 1. Thus, it would appear that the struggle for body control can represent a within-person levels allows strong inferences to be made regarding the utility of considering interpersonal 22 control and need thwarting in the prediction of diminished functioning and ill-being. These findings also 23 built on the growing body of studies which have investigated daily variations in mood and subjective 24 Interpersonal proposed that psychological accommodations such as the development of rigid eating 16 patterns may, over time, lead to further thwarting of need satisfaction (Ryan et al., 2006) . It is therefore 17 important for future research to explore the manifestation of disordered eating behaviors and burnout 18 symptoms, examined in Studies 1 and 2, from a longitudinal perspective in order to account for variations 19 in the variables under consideration and explore reciprocal mechanisms over time. In addition, 20 experimental work on need thwarting would also complement the current studies. 21 Overall, the present research provides a new empirical approach to understanding diminished Interpersonal Control and Need Thwarting 37 Note: The correlations between S-IgA and the other variables were obtained from a sub-sample of athletes (N = 120).
Interpersonal Control and Need Thwarting 39 Latent variable modeling predicting vitality, depression, and disordered eating (Study 1).
Figure 2.
Latent variable modeling predicting positive affect, negative affect and burnout symptoms (Study 2). .79
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